have any difficulty taking them (Whetstone et al., 2001) , and the timed IADL test requires participants to correctly identify and read the label on a medication bottle in a limited time (Edwards et al., 2005) . Assessment of medication skills is limited on most performance measures; however, a measure is needed that more clearly reflects the skills required to manage multiple medications.
The Direct Assessment of Functional Status
The Direct Assessment of Functional Status (DAFS; Loewenstein et al., 1989) has been used to assess the functional status of older adults and their ability to successfully complete IADLs. The 85-item DAFS measures participants' time orientation, communication abilities, transportation knowledge, financial skills, shopping skills, eating skills, and dressing/grooming skills and is administered in outpatient settings. The DAFS has been shown to have high interrater and test-rest reliability among patients identified as possibly having memory disorders and among normal controls. Validity was supported by the significant differences in scores between patients diagnosed with Alzheimer's disease and individuals without cognitive impairment (CI). In addition, DAFS scores were negatively related to scores on the Blessed Dementia Rating Scale among 30 patients with memory impairment. A modified version of the DAFS tested with community elders has been found sensitive to level of cognitive function and dementia (Rankin & Keefover, 1998) .
In our SeniorWISE study (McDougall et al., in press) with 265 independent older adults who were screened out for dementia, we found that the DAFS (even excluding the eating and dressing/grooming skills subscales) had a nonnormal distribution on the first administration before intervention or opportunity to practice completing the instrument and also showed a ceiling effect. We used the modified version to take into account the lack of kitchen and bathroom facilities in the evaluation rooms at study sites. The domains measured from the DAFS in this study were time orientation, communication abilities, transportation, financial skills, and shopping skills. A fifth domain, medication skills, was added for the study. Medication skills with three sections (identifying, refilling, and managing medications) was added to more fully capture cognitive tasks that are important for living independently in older age (Table 1 shows the mean, minimum, and maximum scores when administered at baseline in the SeniorWISE study). That is, scores on the DAFS were skewed to the upper end of the distribution (see Figure 1) . Furthermore, item analysis of the DAFS showed that many of the items had little to no variation, and participants scored very high despite the fact that two thirds scored in the poor or impaired ranges on the Rivermead test of everyday memory performance (Wilson, Cockburn, & Baddeley, 1991) . This pattern of results suggested that the DAFS might not be sensitive to the early deficits in functioning exhibited by older adults experiencing poor memory performance but are still living independently in the community.
We concluded that a more challenging assessment was needed to test the upper limit of the older adults' skills and detect initial deficits in IADLs that might signal the need for more extensive testing of cognitive function. Also, because correct use of medications is so important for remaining independent, we decided that medication management skills should receive greater emphasis. Consequently, we modified the DAFS and tested the modified version with a subset of SeniorWISE participants approximately 2 years after they completed the study. We revised the instrument with the approval of Dr. David Lowenstein and then examined the psychometric properties of the Direct Assessment of Functional Status-Revised (DAFS-R). This article describes our revision of the DAFS and presents our initial findings on the score distribution, reliability, and validity of the new instrument.
Methods

Revision of the Original DAFS
The four "telling time" items on the original DAFS exhibited relatively little variability on each of these items, between 253 and 263 people scored correctly, and the alpha reliability for the four items was .45. Because there was little variability in telling time, it was clearly a skill participants retained. The four "orientation to date" items as a group had low reliability of .23. The greatest variability came in "What is the date?" and "What month are we in?," both of which were correlated negatively with the other three items. These items were not particularly related to the rest of the DAFS. These items were constants because they were too easy for this population. Most of the "preparing a letter" items performed reasonably well, except that correctly doing the return address part was not related to the rest of the items, and everyone stamped the envelope correctly. However, because including a return address is important and scoring the envelope stamping was trivial, we kept this item. The transportation items seemed to make a reasonable scale (alpha = .67). However, the "red light" and "stop sign" items were constants and on some other items, very few people (two to five) answered incorrectly. Only "no right turn," "no U-turn," "double yellow line," and "passing line" exhibited much variation; alpha was .64 for these items. The shopping recall and recognition items were fine. Conventional alpha reliability did not apply here because although the specific items forgotten were somewhat random, the count of items forgotten was useful. The sum of items answered correctly was correlated with the total DAFS score and with other performance measures. Additionally, these shopping items had good "face validity." No individual missed any of the 8 of the 11 items on "identifying currency." This left three "counting currency" items that were acceptable. Few people missed any of the "writing a check" items except for the "written amount" item. But all the items were correlated about the same with the total DAFS. The "balancing a checkbook" items together with the "making change" item had good variability and reliability, and they correlated notably with other performance measures. Shopping from a written list was too easythere was no variability. The medication items were very easy, but the ease of scoring, together with their face validity and overall alpha reliability, justified their retention.
The DAFS-R
We based our decision on what items or subscales to eliminate on these ceiling effects. As shown in Table 1 , our aim was to create a measure that would reflect individuals' functioning on key activities of daily living in as parsimonious a way as possible. Because there are a number of measures of basic activities such as time orientation, we chose to focus on higher level skills. However, in a few cases, we retained items that showed a ceiling effect because it would have been difficult to retain the remaining items on the subscale without those items.
To make the DAFS more appropriate for the population of interest, items with little to no variation were removed. Items related to time orientation and transportation were removed completely. In addition, items testing participants' ability to pick up a receiver and hang up the phone were removed from the communication domain. All items testing participants' ability to identify currency were removed from the financial domain, along with one item related to counting currency (counting six cents in coins). The DAFS-R thus assessed participants' performance in the following domains: communication skills, financial skills, shopping skills, and medications skills. There are 55 items in the DAFS-R, 20 of which are in the medication skills domain, enlarged from 10 in the modified DAFS used in the SeniorWISE study.
In the identifying medications section of the medication skills domain, participants were presented with a medication bottle and asked to identify the prescription or over-the-coutner medication, the patient's name, medication name, the prescribing doctor, and any special instructions. Therefore, there were five items in this section and scores could range from 0 to 5.
The prescription refill task made up the second section of the medication skills domain. Participants were presented with a phone and a bottle of medication and were told that the activity was designed to give them practice in refilling prescriptions using an automated phone system. As in a real automated phone system, the instructor read instructions from a script and asked the participants to respond by pushing numbers on the phone. The phone had a small screen where the instructor could read the numbers that the participant pushed. The first item asked participants to select from a list of options the purpose of their call, which was to refill a prescription. The second item asked them to key in the prescription number. The third item asked them to enter the last four digits of their home phone number. The fourth item asked if they wanted to pick up the prescription or wanted it mailed to them. Previously, participants had been told that they were to pick up the prescription from the pharmacy tomorrow at 10 a.m. Therefore, the correct answer was to indicate that they wanted to pick it up from the pharmacy. The fifth item asked participants to choose whether they wanted to pick up the prescription today or tomorrow (the latter being the correct answer). The sixth item asked them if they wanted to pick up the prescription before noon or afternoon (the former being the correct answer). Finally, the seventh item asked them to key into the phone the exact time they wanted to pick up the prescription (the correct answer was "1,000"). Scores could range from 0 to 7.
The managing medications task section of the medication skills domain was composed of eight items. Participants were presented with a pillbox and eight bottles of medications commonly used by older adults that had labels and candy pills inside. Participants were instructed to fill the pillbox according to the labels on the different bottles. For example, they were instructed to take two Lipitor tablets every evening with dinner and one Levaquin tablet every morning for 3 more days. If any mistake was made on an item, it was scored as incorrect; otherwise, the participants got 1 point. Scores could range from 0 to 8.
Psychometric Testing
Subjects.-Participants for this pilot test of the psychometric properties of the DAFS-R were recruited from a sample of older adults who had participated in an earlier study of a memory intervention for older adults living independently in the community. The SeniorWISE study has been described elsewhere (Austin-Wells, McDougall, & Becker, 2006) . Participants for that study were recruited via print and TV media as well as direct recruitment at city-run senior activity centers, churches, health fairs, and festivals. They were screened for sensory loss and dementia. Other eligibility criteria included age (≥65 years), ability to speak and understand English, and reliable transportation. In that study, participants' memory functioning and ability to perform IADLs were assessed five times for a period of 2 years.
Memory performance on the Rivermead Behavioural Memory Test (RBMT) of subjects at Time 5 in the SeniorWISE study (24 months into the study) was used as a basis for enrollment into this pilot study (Cockburn & Smith, 1989) . Participants' previous Rivermead scores were also used to assess the criterion validity of the DAFS-R. Following institutional review board approval, 105 participants split evenly into those who previously scored in the "normal" (≥22) or "impaired" (≤16) category on the Rivermead Memory test were selected from the final SeniorWISE sample and mailed a recruitment letter. Of those contacted, 60 agreed to participate (response rate = 57%) and 45 eventually completed the study. Among those, 34 were women and 11 men; 3 were African Americans, 36 Caucasians, and 6 Hispanics. Furthermore, 14 were in the "impaired" category and 31 were in the "normal" category. Their average age was 77.11 years, and their average numbers of years of education was 15.33. The Mini-Mental State Examination (MMSE) was used in this study to assess concurrent validity of the DAFS-R. Approximately 20 months had passed on average from the administration of the Rivermead and administration of the DAFS-R.
The MMSE, an 11-item screening instrument, was used to assess cognitive function and rule out those whose CI would preclude their participation in SeniorWISE (Folstein, Folstein, & McHugh, 1975) . MMSE scores can range from 0 to 30, with a value of 23 or less indicating CI. A score between 18 and 22 usually indicates mild CI, and a score between 0 and 17 indicates severe CI. Those with scores below 20 were excluded.
Participants' previous Rivermead scores were also used to assess the criterion validity of the DAFS-R. At Time 5 of the SeniorWISE study, mean MMSE scores were 27.79 and 29.16, respectively, for the impaired and normal Rivermead groups. In the present study, participants in the impaired and normal Rivermead categories averaged 28.00 and 29.03, respectively. A 2 × 2 repeated measures analysis of variance revealed that although neither the change over time (p = .88) nor the interaction of Rivermead group with time of administration (p = .54) was statistically significant, the main effect of Rivermead group was statistically significant (p < .01).
Participants came to a centrally located site. Cab fairs were reimbursed for participants who needed transportation. The study was described to participants, and they signed a consent form. A trained psychologist who had administered the DAFS and MMSE in the original SeniorWISE study administered the instruments to participants in the following order: MMSE and DAFS-R. Participants were paid $20 for participating.
Results
Figures 1 and 2 show the distributions of the original DAFS scores at Time 1 in the SeniorWISE study and the DAFS-R scores for the 45 participants in the present study. The distribution of the DAFS-R scores was more normal than that of the original DAFS (DAFS-R skewness = −0.69, SE = 0.35; kurtosis = 0.31, SE = 0.70 versus original DAFS skewness = −1.95, SE = 0.35; kurtosis = 7.06, SE = 0.70) and did not evidence a ceiling effect, as the original DAFS did. Furthermore, four of the participants in the current study had perfect scores on the DAFS at the fifth data collection in the SeniorWISE study, but only one individual had a perfect DAFS-R score. Table 2 presents basic information about each subscale and the total score of the 55-item DAFS-R. For each subscale, participants who had scored in the "normal" range on the Rivermead scored higher and displayed less variation as a group than those who were in the Rivermead "impaired" range, except for writing a check and prescription refill. The normal Rivermead group had significantly higher total scores on the total DAFS-R, t(17.42) = 2.19, p = .04 correcting for heterogeneous variances.
DAFS-R Total
The Pearson's correlations of the DAFS-R subscales and total score with the previously administered Rivermead and the concurrently administered MMSE are also shown in Table 2 . These correlations provide estimates of the extent to which cognitive function was linearly associated with scores on the DAFS-R. In general, the amount of observed variation in a particular subscale was strongly related to its correlations with the MMSE and the Rivermead. The relationships between the MMSE and the Rivermead are positive associations. The near-zero correlations of the "money handling" and "identifying medication" subscales with these cognitive measures, however, must be interpreted in the context of the low variances in these subscales. A sample with more participants who performed poorly on these subscales would be required to assess the extent to which performance on these tasks is related to cognitive function. Table 3 displays the intercorrelations among the DAFS-R subscales as well as their correlations with the corrected total score. In many instances, subscales were essentially uncorrelated with other subscales. Although all the subscales were positively correlated with the rest of the DAFS-R, the item-total correlations for money handling, letter, and identifying medication were weak and not significantly different from zero. As with the subscale correlations with the two cognitive measures, these low correlations were not surprising, given the low variances in the subscales.
reason, we do not report internal consistency reliability coefficients for the individual subscales. However, reliability is necessary for validity, and some preliminary evidence of the reliability of scores on the DAFS-R is provided by the numerous nonzero correlations of the subscales with the MMSE, the Rivermead, and each other as well as the correlations of the total DAFS-R score with the MMSE and the Rivermead (Kubiszyn & Borich, 2003) .
Discussion
Assessing older adults' ability to live independently is necessary to provide the diagnostic and prescriptive information to make informed health-related Although each of the tasks of daily living represented in the DAFS-R might be considered fundamentally distinct, we were nevertheless interested in examining the reliability of the DAFS-R as a whole. Our sample size, however, did not permit calculation of Cronbach's alpha across all individual items considered as a collection. Therefore, we treated each of the 10 subscales as "items" and found Cronbach's alpha to be .67 or .68 if the writing a check subscale was disregarded because it was a constant.
A large number of individual items of the DAFS-R were either constants or near-constants. This is to be expected because it is a mastery test designed to assess several activities of daily living. For this decisions. These preliminary analyses support the reliability and validity of the DAFS-R with this sample of elders living independently in the community. The internal consistency reliability (Cronbach's alpha) of the 10 subscales was .68 when removing the writing a check subscale, which had no variation. Although the alpha coefficient was slightly lower than traditional standards, it should be noted that the DAFS-R tests skills from a variety of areas of functioning, including communication, financial, shopping, and medication management. Consequently, we might not expect to see high inter-item agreement. Future studies with a larger sample should be undertaken to test other aspects of reliability, particularly the temporal stability of scores on this measure. The validity of the DAFS-R was supported by the moderate correlations of the total score and most of the subscales with the concurrently administered MMSE, which screens for CI. The DAFS-R total score also discriminated between those previously identified as having normal and impaired functioning, as measured by the previously administered Rivermead. However, future studies should explore other aspects of validity, particularly the relationship between scores on the subscales related to medication and other measures of medication skills.
There were individuals in our sample whose performance was poor enough to raise concerns about aspects of their daily functioning. Because individuals with MMSE scores less than 20 were excluded from participating in the study, our findings are limited to individuals exhibiting normal to poor memory performance and mild CI. The DAFS was able to differentiate individuals with varying standard profile scores on the RBMT memory performance instrument (normal, poor, and impaired). We would expect that cognitively impaired individuals will score lower on the DAFS-R because individuals with "poor" memory scores had difficulty with the complex tasks.
A comparison of the distributions of the DAFS and DAFS-R (Figures 1 and 2) suggests that the DAFS-R has a more normal distribution and is also relatively challenging, as evidenced by the lack of a ceiling effect. This preliminary evidence suggests that the DAFS-R may provide more information on this population's functional status at the upper limit, which may be especially important for clinicians wanting to detect slight decrements in activities of daily living that might signal the onset of memory impairment. In addition, we reduced the number of items from 85 to 55, a 38% reduction, and this shorter version of the DAFS would be a more attractive screening measure to administer in a clinical setting.
Although the DAFS-R has fewer items than the original DAFS, the administration of the DAFS-R might take slightly longer than the original DAFS, primarily because the pillbox exercise is somewhat time-consuming. Future studies should compare the two versions to determine if the DAFS-R is markedly longer than the DAFS, because the decision of which version of the tool to use would be informed by the relative differences in administration time.
The limitations of this exploratory pilot study included its small convenience sample of primarily nonimpaired. Future studies should be undertaken with larger, more diverse samples. Such samples would support more complex psychometric analyses, such as confirmatory factor analysis. In addition, information from respondents with a wider range of cognitive abilities would more clearly elucidate the relationship between cognitive functioning and ability to perform activities of daily living. Future studies should also address the sensitivity of the DAFS-R to clinically meaningful changes in cognitive functioning that can affect elders' ability to carry out activities of daily living such as those measured here.
Practice Implications
Although there are a number of self-reports of activities of daily living, there are fewer performance measures, particularly measures that assess higher level daily living skills, including proper medication management. Given the large number of older adults who regularly take multiple prescription medications, deficits in medication management skills can have serious consequences. These are areas that may be affected by subtle changes in cognitive functioning and may signal the onset of mild CI. Consequently, a measure that emphasizes these higher level daily living skills can help providers screen for initial signs of functional decline that can be followed up by more in-depth testing in specific functional areas. 
